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(54) ICE COLD STORAGE TANK _ 
(11) 2-293549 (A) (43) 4.12.1990"" (19) JP 

(21) Appl. No. 64-112010 (22) 2.5.1989 
(71) CHIYODA CORP (72) TETSUO KANDA(l) 
(51) Int. CI 5 . F24F5/00 

PURPOSE: To obtain an inexpensive ice cold storage tank having satisfactory 
heat transfer performance by providing a plurality of cold storage units in 
a tank body filled with antifreeze solution, forming the each unit of a soft 
tube partitioned into a plurality of small compartments sealed with water, 
and providing a weight at its lower end to float it in a substantially vertical 
attitude. 

CONSTITUTION: An antifreeze solution 3 made of ethylene glycol, etc., is for 
example, filled in a tank body 1, a plurality of cold storage units 9 are poured 
therein, and the units 9 are floated in the solution 3 in substantially vertical 
attitude. Each unit 9 is formed of a soft tube 4 of synthetic resin such as polyeth- 
ylene, the tube 4 is partitioned into a plurality of small compartments 4a via 
partition walls 7, and water is filled in the compartments 4a. A weight 6 is 
provided at the lower end of each tube 4, and a float 5 is attached to the upper 
end. Since each unit is floated in substantially vertical attitude, the tube for 
forming the unit is not collapsed, but a gap for circulating the solution can 
be obtained. Since each unit is not necessarily supported by a post or suspended 
in the body 1, the structure of the tank body can be simplified. 
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(54) COLD STORAGE APPARATUS 

(11) 2-293550 (A) (43) 4.12.1990 (19) JP 

(21) Appl. No. 64-112489 (22) 1.5.1989 

(71) NIPPONDENSO CO LTD (72) HIROSHI FUKUURA(l) 
(51) Int. CI 5 . F24F5/00 



PURPOSE: To prevent adverse influence of explosive boiling of refrigerant and 

to sufficiently store cold at icing temperature by storing cold by bringing the 

refrigerant in contact with cold storing water after precooling the cold storing 

water if detecting temperature is higher than precool completing temperature. 
CONSTITUTION: A temperature sensor 120 detects temperature of cold storing 
| water near the bottom wall 71 in a cold storage tank 70, and an A/D converter 

- 130 generates a temperature detection signal as a digital temperature signal. 

• When a digital temperature T is higher than a precool completing temperature 

Ti, expanding refrigerant fed from an expansion valve 50 into a pipe P 6 is 

fed into a heat exchanger 80 to cool the cold storing water in the tank 70, 

and circulated to a compressor 10 via a solenoid valve 90 and a pipe Pi 3 . When 

the digital temperature T is lowered to the temperature T u a microcomputer 

140 generates a signal to excite a solenoid valve 60 thereby to pass the 

expanding refrigerant in a pipe P 6 through the valve 60 to be injected from 

a nozzle P 8a into the cold storing water in the tank 0, and cold is stored in 

the tank 70 due to direct contact of the refrigerant with the storing water. 

\ • 60a. 90a: solenoid, 3a: motor, 160.150.170: driving circuit 



(54) HUMIDIFYING METHOD 

(11) 2-293551 (A) (43) 4.12.1990 (19) JP 

! (21) Appl. No. 64-114063 (22) 9.5.1989 

' (71) ASAHI GLASS CO LTD (72) MAKOTO NAKAO(3) 

(51) Int. CI 5 . F24F6/04,B01D53/22,B01D71/82//B01D53/26,C08J5/20 

PURPOSE: To obtain a humidifying method having large water, steam permeating 
speed by controlling stationary ion concentration of an ion exchanger film, 
water absorption rate, ion exchange volume in specific ranges by a humidifying 
film. 

CONSTITUTION: Gas to be humidified is brought into contact with one side 
face of a humidifying film, and water is brought into contact with the other 
side face to humidify the gas. The film is formed of an ion exchange layer 
having 40-150vol.% of water absorption rate, 0.5-6N of stationary ion concentra- 
tion, 0.6-2.5meq./g of resin of ion exchange volume, 0.1-300/zm of thickness, 
and steam permeating speed is 100Nm 3 /m 2 -hr -atm or more. If the ion concentra- 
tion exceeds 6N, the steam permeating speed is remarkably reduced, while 
if it is 0.5N or less, the speed is decreased, and impurities sucdh as calcium 
contained in water are permeated through the film. If the water absorption 
rate is 40vol.% or less, the steam permeating speed is reduced, while if it 
exceeds 150vol. %, film state retention capacity is lost. It is desirable for the 
ion exchange volume to be 0.6-2.5meq/g of resin so that a film having excellent 
steam permeating speed and high film strength may be obtained. 
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